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® Improvamarita to vatvas for gaa cytndara. 

@ Tha Oiadoaura ratatas to an afrangamant in a vaiva for 
nigrvpraaaura gaa cytmdars. primarily for oiygan gas cyfindars. 
n orOar. cfcjnng tha opanrtg phaaa. to pftvant ga*-rush through 
tha vaiva. tha vaiva compnajng an Mat co nnac ti on ( 1 ) mtsndad 
to ba scrawad into tha gaa cyfedar and including an Mat 
paaaaga (3) for tha gaa. A tubular siaava mambar (6) is 
diaposad *» ma gas pasaaga ano is anaay movabia along • 
prsoatafmmsd diatanca. Whan tha vaiva ia dosad. tha ona and 
of tha siaava mambar (6) abuts against tha movabia sailing 
mambar (5) of tha vaiva. and its othar and abuts against spring 
maana U0) disposad in tha gaa paaaaga. Tha siaava mambar 
(6) is of such diamatar that a gap (16) ia obtamad bahv aan tha 
siaava and tha gas paaaaga wafl. tha siaava (6). m tha inttaj 
phasa of tha opsnaig movamanl of tha vaiva. abutting againat 
tha movabia saaling mambar (5) along tha abova mantionad 
diatanca. such that a slight vomma of gas flows through tha 
gap. and, on furthar opanmg movamant. tha movabia saaling 
mambar daparts from tha siaava (6) and ful gas ftev* is obtamad 
through tha vafva. 
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Description 

IMPROVEMENTS TO VALVES 



TECHNICAL FIELD 

The present invention relates to an improved 5 
arrangement in valves for high-pressure gas cylin- 
ders, primarily oxygen gas cylinders, in order, during 
the opening phase of the valve, to prevent gas- 
rush -or as popularly entitled "gas ham- 
mer" • through the valve, the valve in the arrange- 10 
ment according to the present invention including an 
inlet connection intended to be screwed into the gas 
cylinder and containing an inlet passage for the gas. 

BACKGROUND ART 15 

It is previously known in this Art that if a valve 
connection to a gas cylinder containing oxygen gas 
or oxygen-enriched gas at high pressure is quickly 
opened - or "snatched open" • ignition may occur in 
the valve or in the equipment connected to the valve. 20 
for example a regulator. In such an event, not only 
may the component in question be destroyed, but 
such an ignition may also entail damage to other 
parts in the gas distribution system. In order that 
such ignition can take place, it is necessary that 25 
three elements be present, namely oxidation agent, 
fuel and ignition energy. Hers, the oxygen is the 
oxidation agent and the valve material is the fuel. The 
ignition energy consists of the compression heat 
generated when the gas is compressed from low to 30 
high pressure. In the present case, when high-pres- 
sure oxygen is released into the valve chamber and 
rapidly compresses the residual oxygen in the 
chamber, a violent increase of the temperature of 
the gas will be obtained. This temperature increase 35 
may exceed the threshold ignition temperature of 
the material, if. for example, in a valve, oxygen is 
rapidly compressed from 1 bar and 20* C to 200 bar. 
the ultimate temperature of the gas wilt be of the 
order of magnitude of approx. 1 200* C. In a valve 40 
which is made of brass and which may also contain 
components of other materials, ignition may take 
place in the event of such a rapid compression, with 
consequential temperature increase. 

45 

OBJECT OF THE PRESENT INVENTION 

The object of the present invention is to realise an 
arrangement in the valve which prevents gas-rush 
through the valve and. as a result, the rapid 
compression of the gas. The present invention is. SO 
here, essentially characterised in that a tubular 
sleeve member is disposed in the gas passage of the 
valve connected to the gas cylinder, the sleeve 
member being axialty movable a predetermined 
distance, and one end of the sleeve member 55 
abutting, when the valve is closed, against the 
movable sealing member of the valve, and the other 
end of the sleeve member abutting against spring 
means disposed in the gas passage, the diameter of 
the sleeve being such that a gap is created between 60 
the sleeve and the wail of the gas passage, the 
sleeve, during the initial phase of the opening 
movement of the valve spindle, abutting against the 
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movable sealing member along the above-men- 
tioned distance such that a minor volume of gas will 
flow through the gap and. on further opening 
movement of the valve spindle, the movable sealing 
member will depart from thesieeve and maximum 
gas flow will be obtained through the valve. The 
invention is further characterised in that the gap 
width and gap length are dimensioned such that, in 
the above-mentioned initial phase, the rising time of 
the gas flow to maximum flow is of such duration that 
the gas compressed in the valve housing during the 
rising time of the gas flow will attain a temperature 
which is lower than the threshold ignition tempera- 
ture of the valve material. 

BRIEF DESCRIPTION OF THE ACCOMPANYING 
DRAWINGS 

The nature of the present invention and its 
aspects will be more readily understood from the 
following brief description of the accompanying 
Drawings, and discussion relating thereto. 
In the accompanying Drawings: 

Fig. 1 is a longitudinal section through a 
conventional gas cylinder valve; 

Fig. 2 is a cross-section through the inlet 
connection and component parts inserted 
therein; and 

Fig. 3 illustrates graphically the gas flow 
through the valve, on the one hand for a 
conventional valve, and, on the other hand, for a 
valve fitted with the arrangement according to 
the present invention. 

DESCRIPTION OF PREFERRED EMBODIMENT 

Referring to the Drawings. Fig. 1 shows a cylinder 
valve. This comprises an inlet connection 1 intended 
to be screwed into a gas cylinder, and an outlet 
connection 2 intended for connection to an outlet 
conduit. Gas from the cylinder passes through the 
gas passage 3 and, if the valve is open, past the valve 
seat 4 and out through the channel in the outlet 
connection 2. The valve is closed by turning the valve 
knob, in which event the movable sealing member S 
is, by means of the operating mechanism of the valve 
(in the illustrated embodiment a spindle and ball), 
urged against the seat 4 and thereby closes the gas 
passage 3. When the valve is opened, the movable 
sealing member 5 is, thus, lifted from the valve seat 

4. 

Fig. 2 illustrates the outlet connection 1 and the 
lower portion of the movable sealing member S when 
the valve is opened and when the valve is closed, in 
each half of the Drawing, respectively. Bores 14 and 
15 are provided in the gas passage 3 in the outlet 
connection. A sleeve-shaped member 6 is disposed 
in the gas passage most proximal the valve seat 4 
This member is provided with a flange 7 at its end 
facing away from the valve seat. The flange is 
provided with one or more apertures 9. A spring 10 is 
disposed in the bore 15 in the gas passage, the 
flange 7 abutting against the upper end of the spring. 
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The opposite end of the spring 10 abuts against a 
backing wisher 1 1 which is disposed in the bore 14. 
in the illustrated embodiment, the washtr 11 is held 
•n place by a locking washer 13. However, it is also 
conceivable , without departing from the spirit and 5 
scope of the present invention to thread the backing 
washer in place in the bore. 

The sie«ve 6 is disposed to be axiaily movable in 
the gas passage. Moreover, the sleeve 6 is of such 
diameter that a gap 16 is formed between the sleeve 10 
and the gas passage wall. However, movement 
towards the valve seat is restricted by the end 
surface 8 of the bore 15. When the valve is closed 
(meright^andhalfofRg. 2). the end surface of the 
sleeve 6 will, because of the action of the spring 10, is 
abut against the movable sealing member 5. in which 
case no gas can pass from the gas pessage into the 
valve housing. When the valve is opened by turning 
the verve knob, the movable sealing member 5 wW 
move away from the seat 4. However, the end 20 
surface of the sleeve 6 is held urged against the 
movable sealing member by the action of the spring 
10. The sleeve 6 will abut against the sealing member 
a distance which corresponds to the travel of the 
flange 7 to the end surface stop 8 in the gas 25 
passage. Once the movement of the sleeve has 
been arrested, the sealing member 5 is released and 
the verve is fully open (the left-hand half of Fig. 2). 

During the time the sleeve 6 abuts against the 
sealing member 5. gas will now flow from the gaa 30 
passage through the apertures 9 in the flange 7 into 
the gap 16 between the sleeve wafl and the wafl of 
the gas passage. Because the valve seat 4 Is 
somewhat chamfered, viewed from the centre, a gap 
wM be created between the seat and sealing as 
member through which gap the gas flows out into 
the verve housing. During the first phase of the 
opening movement of the vafve. there will hereby be 
obtained a gas flow solely through the above-de- 
scribed gaps. Not until the sealing member 5 has 40 
departed from the end surface of the sleeve 6 will 
maximum flow be obtained through the valve. 

The gap between the sleeve 6 and the wall of the 
gas passage has been given a specific width and 
length, since the gas flow rate through the gap is 45 
determined by these magnitudes. The gap width and 
gap length are. here, dimensioned such that, during 
the initial phase of the opening movement of the 
vafve. a rising time for the gas flow from zero to 
maximum flow is obtained which is of such duration so 
that no 'quick" compression of the gas enclosed in 
the valve housing will be occasioned. The ultimate 
temperature which the gas attains as a resuft of this 
arrangement is considerably lower than the lowest 
threshold ignition temperature of the valve material. 55 
Fig. 3 illustrates the rising time for the gas flow, first 
for a conventional valve (the upper diagram (a)), and 
secondly for a valve provided with the novel 
arrangement according to the present invention (the 
tower diagram (b)>. As win be apparent from these SO 
diagrams, the rising time for a conventional valve is 
approx. 50 msec, and for a vafve fitted with the novel 
arrangement . approx. 300 msec. Hence, by the 
present invention it has become possible to increase 
the rising time by a factor of approx. 6. In order to 65 



obtain a rising time which does not give rapid and 
thereby dangerous, compression, the gap width 
should lie in the range of from SO to 150 u. and the 
gap length in the range of from 5 to 15 mm. in the 
curve illustrated in Fig. 3. a gap width of 80 u and a 
gap length of 10 mm were employed. 

Thus, be means of the novel arrangement do- 
dosed in the foregoing, it has become possible to 
avoid the rapid compression, and consequential 
temperature increase of the gas in the valve housing 
whereby the risk of ignition has been obviated. By 
means of the novel ar r an g em ent as herein disclosed, 
there wW always be obtained, during the rtrttaJ phase 
of the opening movement of the valve, a constant 
rising time for the gas flow irrespective of the speed 
with which the valve knob is turned. As e further 
result of the novel arrangement as herein disclosed 
this constant rising time win also be obtained 
irrespective of the operating mechanism disposed in 
the vafve between the knob and the movable sealing 
member, thus irrespective of whether the valve 
comprises spindle end ban, diaphragm or bellows- 
type arrangement 

The present invention should not be considered 
as restricted to that described above and shown on 
the Drawing*, many modmcebona being conceivable 
without departing from the spirit and scope of the 
-appended CWma. 



Claims 

1. In a vafve for high-pressure gas cylinders, 
primarily for oxygen gas cylinders, an arrange- 
ment to prevent during the opening phase, 
gas-rush through the vafve. the vafve compris- 
ing an inlet connection (1) intended to be 
screwed into the gas cylinder and containing an 
inlet pessage (3) for the gas. cherecterUed by a 
tubular sleeve member (6) disposed m the gas 
passage and axiaHy movable a predetermined 
distance, the one end of said sleeve abutting, 
when the valve is closed, against the movable 
sealing member (5) of the valve, and the other 
end of said sleeve abutting against spring 
means (10) disposed in the gas passage, said 
sleeve being of such a diameter that a gap (16) 
is obtained between the sleeve and gas pas- 
sage wafl. the sleeve (6). in the initial phase of 
the opening movement of the valve, abutting 
against the movable sealing member (5) along 
said distance such that a slight volume of gas 
flows through the gap and. on further opening 
movement, the movable sealing member (5) 
departs from the sleeve (6) and maximum gas 
flow is obtained through the valve. 

2. The arrangement as claimed in deim 1. 
characterised In that the end of the sleeve 
member (6) facing said spring means (10) is 
provided with a flange member (7) which, when 
the verve is open, is disposed to abut against a 
first recess in the gap passage, and which is 
provided with at least one aperture (9) for 
continuous gas flow to the gap. 
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3. The arrangement as claimed in Claim 1, 
characterised In that gap width and gap length 
are dimensioned such that, in said initial phase, 
the rising time of the gas flow to maximum flow 

is of such duration that the gas compressed in 5 
the valve housing during the rising time will 
attain a temperature which is lower than the 
lowest threshold ignition temperature of the 
valve material. 

5. The arrangement as claimed in claim 3. w 
characterised In that the gap width lies in the 
range of from SO to 150 u and the gap length in 
the range of from 5 to 15 mm. 

4. The arrangement as claimed in claim 4. 
characterised In that the gap width is prefer- 15 
ably 80 u and the gap length preferably 10 mm. 
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Fig, 1 
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Fig. 2 
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